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An algorithm is presented for the generation of the Ford sequence of length 
2” which does not require storage of the sequence. 
The Ford sequence is a binary sequence of length 2@ for which all 
n-tuple subsequences are distinct. If all such sequences of length 2” are 
lexicographically ordered with 1 preceding 0, the Ford sequence is the 
first in the list. In [l], an investigation is made of the Ford sequence or the 
lexicographically least de Bruijn sequence. The truth table function of the 
feedback logic which produces the Ford sequence is investigated and 
determined to be of minimum weight among all de Bruijn sequences. An 
algorithm is given which yields the positions for which the truth table 
takes on the value 1. This algorithm is impractical for sequences of length 
2” when IZ is large since enormous storage requirements must be met. 
After the paper went to press, an algorithm requiring little storage for 
large n presented itself. 
We repeat the algorithm which gives the positions of the truth table 
having the value 1: 
ALGORITHM 1. 
(a) Form the pure cycle decomposition of the de Bruijn graph, i.e., 
choose all cycles of length 1, I I n. 
(b) For each cycle (excepting (0)) find the maximum element, m, = 2’iki , 
ki odd, ri > 0. 
(C) OIi = (ki - 1)/2. 
*This paper presents the results of one phase of research carried out at the Jet 
Propulsion Laboratory, California Institute of Technology, under Contract NAS 
7-100, sponsored by the National Aeronautics and Space Administration. 
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Algorithm 1 yields Z(n) - 1 positions 0~~ which are the positions that are 
1 in the truth table, where Z(n) is the number of cycles of length Z, I I n. 
We now give an algorithm to produce the Ford sequence for large n. 
The algorithm is similar to Algorithm 1. Algorithm 2 will produce the next 
n-tuple of the Ford sequence from the current n-tuple. 
ALGORITHM 2: 
(a> PO = (0, 0, O,..., 0) the starting n-tuple of all zeros. From 
Pi = (h , b, 3..., b,) we produce /3i+I = (b8b, 1.. b,,,). 
(b) Form ,Bi* = (b, , b, ,..., b, , 1). 
(c) Consider all cyclic shifts of pi* to find the maximum element Mi on 
the cycle pi*, Mi = (bd a** b,lbz -** b&. 
(d) If bz = b, = **a biwl = 0, then /$+r = (b, , b3 ,..., b, , b, 0 1) other- 
wise, /3i+I = (b, ,..., b, , b,). 
Proof. Algorithm 2 follows easily from Algorithm 1. If 
b, = b, = . . . = biel = 0, 
then the maximum element on one of the pure cycles in Algorithm 1 is 
and 
n--i+1 
1 + c bn--j+12j = ki of Algorithm 1, 
j+l 
2 bn-‘+12’-1 = % Of Algorithm 1. 
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